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P.O. Box 1000, T6-03
Richland, WA 99352

April 18, 2005

Attention: Steve Trent

4
~

~ ~ r

SAF Number F F05-009
Date SDG Closed : March 22, 2005
Number of Samples : One (1)
Sample Type Soil
SDG Number W04597
Data Deliverable : 7-Day / 15-Day Summary

CASE NARRATIVE

I. Introduction

On March 22, 2005, one soil sample was received at STL Richland (STLR) for radiochemical analysis.
Upon receipt, the sample was assigned the following laboratory ID number to correspond with the Fluor
Hanford (FH) specific ID:

FH ID#

B I CF74

STLR ID#

G6PQG

MATRIX DATE OF RECEIPT

WATER 3/22/05

U. Sample Receipt

The samples were received in good condition and no anomalies were noted during check-in. The Total
Uranium analysis was cancelled for this SAF on 3/4/05 per Steve Trent.

IL Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes
sample identification information, analytical results and the appropriate associated statistical errors.

Severn Twejt Latortorn, Inc.
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The requested analysis was: Alpha Spectroscopy
Uranium-234, -235, -238 by method RUCH-RC-5067
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078

IV. Quality Control

The analytical results for each analysis performed under SDG W04597 includes a minimum of one
laboratory control sample (LCS), one method (reagent) blank, and one duplicate sample analysis. Any
exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.

V. Comments

Alpha Spectroscopy
Uranium-234. -235. -238 by method RUCH-RC-5067:
The LCS, batch blank, sample and sample duplicate (B1CF74) results are within contractual
requirements.

Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:
The LCS and sample matrix spike recoveries were below acceptance limits; the sample was reanalyzed.
The LCS, batch blank, sample, sample duplicate (B1CF74) and sample matrix spike (BICF74) results for
the reanalysis batch are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hard copy
data package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.

Reviewed and approved:

S Wamngton
ject Manager
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Drinking Water Method Cross References
DRINKNG WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) STL Richland's SOP number
EPA 901.1 Ce-134, 1-131 RICH-RC-5017
EPA 900.0 Alpha & Beta RICH-RC-5014
EPA 903.1 Ra-226 RICH-RC-5005
EPA 904.0 Re-228 RICH-RC-5005
EPA 905.0 r8/90 RICH-RC-5008
ASTM D2460 Total Radium RJCH-RC-5027
Standard Method 7500-U-C & ASTM D5174 Uranium RICH-RC-5058
EPA 906.0 Tritium RICH-RC-5007

NOTE:L
The Gross Alpha LCS is prepared with Am-241 (unless otherwise specified in the case namatie)
The Gross Beta LOS is prepared with SrV-S0 (unless otherwise specified In the case narrathM)

Uncertainty Estimation
STL Richland has adopted the internationally accepted approach to estimating uncertainties

described in "NIST Terhnical Note 1297, 1994 Edition". The approach, "Law of Propagation of Errors*,
involves the idsntification of all variables in an analytical method which are used to derive a result These
variables are related to the analytical result (R) by some functional relationship, R = constants * i(x,y,z,...).
The components (x,yz) are evaluated to determine their contribution to the overall method uncertainty.
The individual component uncertainties (ui) arn then combined using a statistical model that provides the
most probable overall uncertainty value. All component uncertainties are categorized as type A, evaluated
by statistical methods, or type B, evaluated by other means. Uncertainties not included in the components.
such as sample homogeneity, are combined with the component uncertainty as the square root of the sum-
of-the-squares of the individual uncertainties. The uncertainty associated with the derived result is the
combined uncertainty (uej multiplied by the coverage factor (1,2, or 3).

When three or more sample replicates are used to derive the analytical result, the type A
uncertainty is the standard deviation of the mean value (S/nI), where S is the standard deviation of the
derived results. The type B uncertainties are all other random or non-random components that are not
included in the standard deviation.

The derivation of the general "Law of Propagation of Errors" equations and specific example are
available on request.

STL Richand
rmCentralInto v3.2
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Report Definitions
Action Le An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action

Level. Often the Action Level is related to the Decision Limit.

Batch The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed
together.

Dims Defined by the equation (Result/Expected)-l as defined by ANSI N 13.30.

COC No Chain of Custody Number assigned by the Client or STL Richland.

Count Error (#a) Poisson counting statistics of the gross sample count and background. The uncertainty is absolute and an the same
units as the result. For Liquid Scintillation Counting (LSC) the batch blank count is the background.

Total Uncert (#a) All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure
Ut Combinh d of the uncertainty associated with the result, u, the combined uncertainty. The uncertainty is absolute and in the
UmCertaih. same units as the result

(#a), Coverage The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.
Factor
CRDL (RL) Contractual Required Detection Limit as defined in the Client's Statement Of Work or STL Richland "default"

nominal detection limit Often referred to the reporting level (RL)

Le Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
associated with the sample. The Type I error probability is approximately 5%. Lc-(l645 *
Sqrt(2*(BkgmdCnt/BkgrndCntMinySCntMin)) * (ConvFct/(EfPYId*Abn*Vol) * Ingrit). For LSC methods the
batch blank is used as a measure of the background variability. Lc cannot be calculated when the background count
is zero.

Let-Sample No The number assigned by the LIMS software to track samples received on the same day for a given client. The
sample number is a sequential number assigned to each sample in the Lot

MDCjMDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume
with a Type I and HI error probability of approximately 5%. MDC = (465 *
Sqrt((BkgrndCnt/BkgrndCntMinySCutMin) + 2.71/SCntMin) * (ConvFcl/(Eff * Yld * Abn * Vol) * lngrFct). For
LSC methods the batch blank is used as a measure of the background variability.

Primary Detector The instrument identifier associated with the analysis of the sample aliquot.

Ratio U-234/U-238 'Me U-234 result divided by the U-238 result. The U-234/1U-238 ratio for natural uranium in NISTSRM 4321C is
1.038.

Rst/MDC Ratio of the Result to the MDC. A value greater than I may indicate activity above background at a high level of
confidence. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

RstffetUcert Ratio of the Result to the Total Uncertainty. If the uncertainty has a coverage fctor of 2 a value greater than I may
indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence
interval. Caution should be used when applying this factor and it should be used in concert with the qualifiers
associated with the result.

Report DB No Sample Identifier used by the report system. The number is based upon the first five digits of the Work Order
Number.

RER The equation Replicate Eror Ratio - (S-D)4sqrt(TPUs 2+ TpUd
2)] at defined by ICPT BOA where S is the original

sample result, D is the remit of the duplicate TPUs is the total uncertainty of the original sample and TPUd is the
total uncertainty of the duplicate sample.

SDG Sample Delivery Group Number assigned by the Client or assigned by STL Richland upon sample receipt

Sam Rpt Alpha The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate resut where
Spec Rat(s) the results are in the samn units.

Work Order The LIMS software assign test specific identifier.

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

STL Richland
rotGenwantlnf v3.72
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Sample Results Summary

STL Richland STLRL
Ordered by Method, Batch No.. Client Sample ID.

Report No. : 28597

Date: 18-Apr-05

SDO No: W04597

Client Id MDC or
Batch Work Order Parameter Result - Uncertainty ( 2s) Qual Units Yild MDA CROL RPD

5087401 UISO. PLATLAEA
B1CF74

GBPQGIAA U-234
U-236
U-238

B1CF74 DUP
G6PQG1AD U-234

U-235
U-238

5098650 TC$9BTvDSKLSC
B1CF74

G6PQG2AC TC-99
B1CF74 DUP

G6PQG1AH TC-99

No. of Results: 8

1.31E+01
5.95E-01
1.39E+01

1.23E+01
4.38E-01

1.25E+011

+-

+-

+-

+-

+-

2.36E+00
1.45E-01

2.49E+00

2.19E+00
1.12E-01
2.23E+00

-3.39E-02 +- 3.57E-01

229E-.01 +- 3.70E-01

pClg 74% 3.41E-02

pCVg 74% 2.62E-02
pCVg 74% 3.41E-02

pCg 81% 2.60E-02

pCi/g 81% 2.14E-02

pCvg 81% 3.282-02

1.OOE+00
1.00E+00
1.00E+00

1.00E+00
1.00E+00
1.00E+00

U pCI/g 100% 6.15E-01 1.50E+01

U pCL/o 100% 6.14E-01 1.50E+01

8.6
30.4
10.4

269.5

STL Richland
rptSTIRcti2an
manry2Vtl,2 All?

6'

RPD - Relative Percent DUerence.
U Qual - Analyzed for, but the rnutt Is las than the MdeIMdarrtal Uncert or guams. scan saftware did not Identify the maclide.



QC Results Summary
STL Richland STLRL

Ordered by Method, Batch No, QC Type,.

Report No.: 28597

Date: 18-Apr-05

SOO No.: W04697

Batch
Work Order Parwiuter ResuI+- Uncertainty ( 2a} Qual Units Yield Recovery Sim. MDCIMDA

UISOEPLATE_AEA
5087401 BLANK OC

GOCKIMAA U-234
U-235
U-238

8087401 LCS
G66OK1AC U-234

U-238

TC99-EVDSKLSC
5098M5B MATRIX SPIKE

G6PQG1AG TC-99
5096450 BLANK 0C

G73C1AA TC-99
5008650 LCS

G73C01AC TC-99
No. of Resute: 8

1.80E-02 1.70E-02
6.20E-04 .- .68E-03

3.10E-03 +- 1.14E-02

1.86E+00 +- 3.57E-01
1.78E+00 +- 3.44E-01

1.88E+02 +- 1.10E+01

2.09E-01 +- 3.69E-01

1.62E+02 +- 9.60E+00

U
U
U

pCg 95%
pCi/g 95%
pCI/g 95%

pC/g 90% 113% 0.1
pCi/g 90% 103% 0.0

pCl/g 100% 82% -0.2 6.53E-01

U pCilg 100%

pCi/g 100% 72% -0.3 6.47E-01

2.42E-02
2.13E-02
2.88E-02

2.48E-02
3.63E-02

6.15E-01

STL Richland Bias -(Result/pected)- As defnaed by ANSI N13.34.

rpiSTLRchQcSum U Qual - Analyzed for, but the reslt I les thn the Mde/Mdgiretal Uert or gnina scan software did met Idendy the audide.

rnaryV4.12 AS7
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FORM I

SAMPLE RESULTS
Date: 18-Apr-05

Lab Name: STL Richland

Lot-Sample No.: JSC220162-1

Client Sample ID: B1CF74

SDG:

Report No.:

W04597

28597

COC No. : F05-009-088

Collection Date: 311512005 10:15:00 AM

Received Date: 3/2212005 8:30:00 AM

Matrix: SOIL
Ordered bv~etSml D etN

Rena Count Total MDC .DA, Rpt Unlk, YTd Rsn/MDC, Analysa, Total Sa Aiquat Primry
Parasar Qual Enr (2 v) Unt( 2 ) Acdon L-w Le CRDURL} Rst/TScwrt Prep Date Sime Size Detector

Batch: 5087401 UISOJE PLATEAEA Work Order GSPQGIAA Report 080: 9G6PQG10
U-234 .E+*1 4.66E-01 2.36E+00 3.41E-02 pCi/g 74% (384.4) 4/7/05 06:58 p to ALPI

144E-02 1.00E+00 (11.1) G

U-235 LE- 9.96E-02 1.45E-01 2.62E-02 pCitg 74% (22.7) 4f7/05 0658 p 2.0 ALPI
7.48E-03 1.00E+GO (&2) G

m-m, t.30+01 4-UE-01 2.49E+00 341E-02 pCVl9 74% (407.) 417/05 06:58 p 2.0 ALPI

1.14E-02 1.00E+00 (11.1) G

Btch: 5098650 TCWfEDSK_LSC Work Order G38POG2AC Ripet DB I: 9G6PQG20
TC-99 -3.39E-2 U 2.53E-01 3.57E-01 6.15-01 pCi/g 100% -0.06 4/16/0 10:00 a 2.1 LSC4

2.96E-01 1.50E+01 -0.19 G

No. of Resus: 4 Comments:

STL Richland MDCIMDALc - Detection, Decision Level based On insunt background or blank, adjusted by the sample Efficiency Yield, and Voake.
nA3TRphw U Owal -Analyzed tar, but the resuk Is les than the Mdoildtacotal Uncert or gamma scan softwarn did not Idenfy the nucilde.

V4.12 AS?
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Date: 18-Apr-05

DUPLICATE RESULTS

Lab Name: STL Richland

Lot-Sample No.: J5C220162.1

Client Sample ID: B1CF74 DUP

SDG: W04597

Report No.: 28597

COC No. : F05-009-08

Collection Date: 3/15/2005 10:15:00 AM

Received Date: 3/22/2005 8:30:00 AM

Matrix: SOIL

Reak, Can Total MICMDA, Rpi Unit. RAt/MDC, Analyzis, Toa Sm Aliquot Piumary

P22104 Orig RA Qua Error ( 2 a) Uncrti 2 ) Action IT CRDL y'kit RtfrotUcw't Prep Date an Se Detacter

Batch: 507401 1ISO_1EPLATE_AEA Work Order GSPOGIAD Report DBI: GOPOGi1DR Orig Sa 00 ID: GOPOG10

U-234 1.23E+01 4.31E--01 2.19E+00 2.60E-02 pCVg 81% (471.2) 4f7105 06:58 p 2.04 ALP2

1.31E+01 RPD 6.6 1.00E+00 (11.2) G
U-235 4.38E-01 8.16E-02 12E-01 2,4E-02 pCi/g 81% (20.5) 4/705 0:58 p 2.04 ALP2

5.95E-01 RPD 30.4 1.00E+00 (7.8) G
U-238 1.25E+01 4.35E-01 223E+00 3.26E-02 plg 81% (384.) 4/7105 06:58 p 2.04 ALP2

1.39E+01 RPD 10A 1.00E+00 (11.2) G

Rato u-2s= - 1. A'in Spec SoeeamSsn ISE-

Batch: 50915W TC9_EItVDSKLSC WorkOrder GGPOGIAH Repot DR ID: G6PQG1HR Orig Sa DB ID: 9GSPOG20
TC-99 2.20E-01 U 2.62E-01 3.70E-01 6.14E-01 pI/g 100% 0.37 4/16/0508:57 a 2.1 LSC4

-3.39E-02 U RPD 269.5 1.50E+01 (1.2) G

Abla Spec ReAt s 2.5E401

No. of Results: 4 Comments:

St Richland RPD -RKiattve Perc oiDiffEreae.

rptSTLRchDupV4.1 MDCjIDA.Lc - Beaeuti, Dedcen Level based an ltrumunt background or blank, adjusted by the mnvpe EflcImey, YIe, and Volumie.
2 A97 U Qgal - Aalypet (r", but the result is han than the Mde/Mdarretal UIem or gamma scan manware did am Ideatify the mAdl.

CP

FORM 11



FORM 11 Date: 18-Apr-05

BLANK RESULTS

SDG:Lab Name.: STL Richland

Matrix: SOIL
W04597

Report No.: 28597

COcns Totsu MDCjIMDA Rpt Unit, RsMDC, Aazyas, TOasa Alqu Priary
Paraer Rat Qud Ertrw (2 a) Uncmt( 2 .) , CRDL Yhid Rzt/fledrert Prep Date Sift SbI Detector

Batch: 5087401 UISO_1EPLATE_AEA Work Order G65QKIAA Repot DB D: G360KIAB

U-234 1.80E-02 U 1.67E-02 1.70E-02 2.42E-02 pCi/g 05% 0.74 4/7105 05:58 p 2.0 ALP3
7.90E-03 1.00E+00 (2.1) G

U-235 6.20E-04 U 6.67E-03 6.88E-03 2.13E-02 pCag 95% 0.03 4/7/05 08:58 p 2.0 ALP3

6.45E-03 1.00E+00 0.19 G
U-238 3.10E-03 U 1.14E-02 1.14E-02 2.88E-02 pCVg 95% 0.11 4/7105 06:58 p 2.0 ALP3

1.02E-02 1.00E+00 0.54 G

SU-234/22= & N

Batch: 509850 TC9.WEVDSKLSC Wark Order. G73CQIAA ReportD 10: G73C01AS
TC-SW 2.09E-01 U 2.61E-01 3.69E-01 6.15E-01 pCIg 100% 0.34 4/1OftI 1:02 a 2.1 LSC4

2.95E-01 2.00E+01 (1.1) G

No. of RmsuRa: 4 Comments:

STL Richfrnd MDCIMDALc - Detection, Decision Lent based on instrent badcground or blatk, adjused by the sample Efficiency, Yield, and Volum.

rptSTLRchBlank U Qwil - Analyzed For, bud the result is less ham the Hde/Mda(retal Uoeert or paunsman tseware did vet Ideadfy the audie.
V4.12 A97



FORM 11

LCS RESULTS

Date: 18-Apr-05

Lab Name:

Mabtix:

STL Richland

SOIL

SDG: W04597

Report No.: 28597

Rmk Cout TOal Ret Expected Racoyry, Aalyds, Aliquot Primary
ftranut" Qud Errsr ( 2 s) Ucsrt( 2 s) MDC|MDA Unit YISEd Expected Uncurt 8" Prep Data Size Detedor

Batch: 5087401 UIS_E_PLATE_AEA Work Order: G6QKIAC Report OR 0: GrAOKiCS
U-234 1.86E+00 1.58E-01 3.57E-01 2.48E-02 pCl/g 90% 1.64E+00 1.01E-02 113% 4/7105 06:58 p 2. ALP4

Rec Lltts: 20 105 0.1 G
U-238 1.78E+00 1.55E-01 3.44E-01 3.03E-02 pCiig 90% 1.72E+00 1.05E-02 103% 4/710 06:58 p tO ALP4

Rec Umits: 20 105 0.0 G

Matd: 509650 7C90_ESVDSKLSC Wort Outer G73CQIAC Report OID: G73CQICS

TC-90 1.62E+02 1.75E+00 9.60E+00 6.47E-01 pCi/g 100% 2.25E+02 2.86E+00 72% 4/tiOS 12:04 p 2.0 LSC4

Rec ULmits: 70 130 -0.3 G

No. of Rosuts: 3 Conunents:

Sn Richland Bige - (uukeqAatd)-1 s deined by ANSI NJ3.3&

rptsTLRchtcs
V4.12 A97



Date: 18-Apr-05

MATRIX SPIKE RESULTS

Lot-Sample No.: J5C220162-1 Report No.: 28597 Matrix: SOIL

SpakeRNMIA, CoA Toid Rpi Unit Mac- Ep- ENp Anals, Afioet Prmry
par r Ofg Rt Qual Eror i z ) UMC(2 s) MDCJMDA CRDL vwd *Very eed Uncrt preh Date Sin. Deter

Batch: 5008850 TC99_ETVDSKLSC Work Order: GOPQGIAG Report VoB): 06PQG1GW Oria Ba 06 ID: 9G'QG20
TC-99 1.88E+02 1.88E+00 1.10E+01 6.53E-01 pCig 100% 82.13% 2.28E+02!.89E+0 4/16/05 07:55 a 2.0 LS04

-3.39E-02 RPn 34.0 G

No. of faultt: I Comuents:

STIL Richland

riaSTtEctMs
V4.12 A97

RER - Rqplfclt Error Ratio - (S-DMsqrt~.q(TP)+q(TPUd))) adefined by ICPT BOA.
Bim - (ReauWlExpected)-l u defned by ANSI N13.30.

Lab Name: STL Richland

FORM 11

SDG: W04597



STL Data ReviewNerification Checklist 4/8/2005 4:45:26 PM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J5C220162; 04/0112005
Client, Site: 108302; FLUOR- SOILS Hanford Site
OC Batch No., Method Tet: 6087401; RUISO Ulso by ALP

SOG, Matrix: W04597; SOIL

1.1 Is the ICOO page complete; Includes all applicable analysis, dates. SOP numbers, and revisions? No WA

~2.1 Do the Summary/Deteied Reports include a calculated result for each sample listed on the CC Biatch Sheet? Y-o /

2.2 Are the C appropriate for the analysis IncludedIn thelbatch? YN

2.3 Is theAnalytical Batch Worksheet complete; Includesas apilriate, volumes, count times, etc Y No NA

.4 Does the Worksheets include a Tracer Vial label for each sample? No WA

32 Is thei LCS result, yield, and MA within contract limits? No N/A
3.3 A th 5 resuits. yields, nd M DA withn contract limits? YesNo

3 Arm thiLsiFSDrnnyed~d bitnoteiat oN

3.4 Are the dupilcate'result, yelds, and MDAs withn coniiailiiY No NA

.5 Are the sample yields and MDAs within contract limits?Y No N/A

4.1 Were results calculated in the correct units? No

4.2 Were analysli volumes entered orrectly? N -

4.3 W errYieds erterea dr'ci Ye No W

.4 Were spectra reviewed/meet contractual requirements? No N/A

4.5 Were raw counts reviewed for anomalies?. . No NA

5.1 Are as nonconformances included and noted? Yes No

6.2 Are liequired formsiledout? No WA

5.3 Was the correct methodology used? Y No N/A

5.4 Was transcription checked? YY No WA

5.5 Were al ialculations checked at a minmumfrequency?Y No ,NIA

;.6 A wooksheet entries coiilete and correci? - No NIA

8.0 Comments on any No response:

First Level Review PE . ! n,

Page 1
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-E ST
Data Review Checklist

RADIOCHEMISTRY
Second Level Review

OC Batch Number: -5VS740

Review Item Yes() No() N/A()
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the-Contract
Detection Limit?
3. Are the correct isotopes reported? P,
B. QC Samples
1. Is the Minimum Detectable Activity for the blank result the
Contract Detection Limit?
2. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
5. Is the LCS recovery with contract acceptance criteria?
7. Is the LCS Minimum Detectable Activity 5 the Contract Detection
Limit?
8. Do the MS/MSD results and yields meet acceptance criteria?
9. Do the duplicate sample results and yields meet acceptance
criteria?
C. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was tianscription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response:

Second Level Review: 7t~z~vW~t46-t Date: V F/Dc

LS-038B, Rev. 10, 8/02
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Data ReviewNerification Checklist 4/18/2005 12:15:52 PM
RADIOCHEMISTRY, First Level Review

Lot No., Due Date: J5C220162; 04/01/2005
Client, Site: 108302; FLUOR- SOILS Hanford Site
QC Batch No., Method Test: 5098660; RTC99 Ta-99 by LSC

SDG, Matrix: W04597; SOIL

1.1 is the ICOC page complete: includes all applicable analysis, dates, SOP numbers, and revisions? y fN N/A

2.1 Do the Summary/Detailed Reports include a calculated result for each sample listed on the OC Batch Sheet? Y No WA

2.2 Are the 6C approprite for the analysis included in the batch? No /A

2.3 Is the Analytical Batch Worksheet compleie; Includes as aprpriate, val jnes, count times, etc? Y No N/A

2.4 Does the Worksheets include a Tracer Vial label for each sample? Yes No N,

3.M1 Is= tebl reslt yield, and MAitcnt mInsY NN
3.1 Is the blank results, yield, and MDA within contract limits? Y No N/A

32 is the LcS result, yeld, and IIA within contract Iilmits? .- Y eNo N/A

3.3 Are the~MS/MS6 results, yields, and MOA within contract-limits? Y No N/A

.4 Are the duplIcate result, yields, and MOAs within contract ils? Y47 No NIA

3.5 Are the sample yields eand MDAs within contract limits? Y No WA

4.1 Were results calculated In the correct units? Yp No MA

4.2 Were analysis volumes entered correctly? Y- No I

4.3 Were Yidiseitird correcto yes No NI

4.4 Weie spectra revioweaimeet contractual requiremenis? Yes No N7

4.5 Were raw counts reviewed fir anomalles? Y No N/A

5.1 Am all nonconfomiances Included and noted? Y No WA

5.2 Are all requIred farms filled ou No N/A

5.3 Was the correct methodology used? Y No N/A

5.4 Was transcription checked? Yo No N/A

5.5 Were all calculations checked at a minimum frequency? No N/A

5.8 Are worksheet entries coriplete and correct? Y N/A

6.0 Comments on any No response:
The batch was nun when the LCS and matrix spike were low. Renn i good.

First Level Review pa t Date q-/, t s5
T RichlandPage 

12AS_.RADCALCv4.8.P09
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Data Review Checklist
RADIOCHEMISTRY

Second Level Review

OC Batch Number:

Review Item Yes (4 ) No (q) N/A(
A. Sample Analysis
1. Are the sample yields within acceptance criteria?
2. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?
3. Are the correct isotopes reported?
a. QC Samples
1. Is the Minimum Detectable Activity for the blank result 5 the
Contract Detection Limit?
2. Does the blank result meet the Contract criteria?
3. Is the blank result < the Contract Detection Limit?
4. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?
5. Is the LCS recovery with contract acceptance criteria?
7. Is the LCS Minimum Detectable Activity S the Contract Detection
Limit?
8. Do the MS/MSD results and yields meet acceptance criteria? __

9. Do the duplicate sample results and yields meet acceptance
criteria?
C. Other
1. Are all Nonconformances included and noted?
2. Are all required forms filled out?
3. Was the correct methodology used?
4. Was transcription checked?
5. Were all calculations checked at a minimum frequency?
6. Were units checked?

Comments on any "No" response:

Second Level Review: lilt,. . Date.__119105

LS-038B, Rev. 10, 8/02
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R S TL
*** RE-ANALYSIS REQUEST **+

DUEDATE -/-//

CUSTOMER / /-

ANALYSIS

MATRIX .Sx

LOTNUMBER r,' a'&g

SAMPLE DELIVERY GROUP /

OLD BATCH NUMBER 378-7 gs-

NEW BATCH NUMBER ;t9 2

LAB SAMPLE ID REASON FOR REQUEST & ANALYSIS COMMENTS

3)
4)
5)
6)
7)
8)
9)

10)
11)
12)
13)
14)

16)
17)
18)
19)
20)

LAB QC ID Assigned with new batch.

RC-04S, 10/03, Rev 7

17



Clouseau
Nonconformance Memo

NCM #: 10-05550
NCM Initiated By: Pam Anderson Classification: Anomaly

Date Opened: 04118/2005 Status: GLREVIEW
Date Closed: Production Area: Environmental - Sep

Tests; Tc-99 by LSC
Lot #s (Sample #'s): J5C220162 (1), J5D080000

(650),
OC Batches: 5098650

Nonconformance: LCS result out of limits
Subcategory: Analyte was recovered low In the LCS

Name Date Description
Pam Anderson 04/18/2005 The batch was rerun when the LCSD and matrix spike were low. Rerun batch has

good recoveries. Data accepted.

Nam Date Corrective Action
Pam Anderson 04/18/2005 WHI watch for a trend.

Client Protect Manager NotIfied Response How Notified Note

Response Response Note

Verified By Due Date Status Notes
This section not yet completed by QA.

PDte Approved Approved By Position

Date Printed: 4/18/2005 Page of 1
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'STLMENM
Sample Check-in List

Dale/Tim Received

Client: SDG WO 4 NA[] SAF#: _r90 0 INA[

Work Order Number: Chain of Custody # FO6 - 0-099

Shipping Container ID: &C - r903 Air Bill # l __

I. Custody Seals on shipping container intact? NA ( Yes [ (N]

2. Custody Seals dated and signed? NA L1 Yes ( I't (o

3. Chain of Custody record present? Yes [ 4 14o [

4. Cooler temperature: - NA ( .-' 5.Vermiculite/packing materials is NA C (4et (I Dry [

6. Number of samples in shipping container:

7. Sample holding times exceeded? NA [ I Yes [ ] No [

8. Samples have:± tape hazard labels
custody seals .appropriate samples labels

9. S npLes are:
_7...in good condition _leaking

___broken ___have air bubbles
(Only for samples requiring head space)

10. Sample pH taken? NA&41 pH<2[1 pH>2 I I pH>9 [I

11. Sample Location, Sample Collector Listed? * Yes [I No 1<
-For documentation only. No cotrective action needed.

12. Were any anomalies identified in sample receipt? Yes ( No M1

13. Description of anomalies (include sample numbers);

Sample Custodian: Daze:

Client SaMPle ID I Analysis RCauested Condition Comiments/Action

Client Informed on by_ Person contacted

[ I No action necessary; process U is.

Project Manager Date

LS-023, 9/03, Rev. 5
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4/4/2005 3:39:26 PM Sample Pre ratioV jiy Balance Id:1120373922
108302, FLUOR HANFORD IC Flour 79 Uleo PrpRCSO.1S W79o $ k J97 Pipet &-Hanford Wic SR Uranium-234,235,238 by Alpha Spec
Report Due: 04/0112005 51 CLIENT: HANFORD Sep1 DT/im Tech:

Batch: 5087401 SOIL pCi/g PM, Quote: hG2 50639 Sep2 DTIrm Tech:
SEO Batch, Test None

IM~ ~ ~ .-- ,Im M I. ~Prep Tech: ,HansenM
rkdr, , T initial Aquot C Tracer Count Detector Count OnIOff CR Analyst.

Inai t A AiJnt Prep Date Tie kin Id (24) Circle it/Dole

I GSPOG-1-AA 2.00g,in UTC12656 0
J5C220162-1-SAMP 02WONp

SWd200510:16 Amipse:m ocoNAr- I $cr Rst: Alpha 5.80E+02 pCg Bea: 1.99E+02 pC/g
2 GOPCG.g-AD-X ,G~n UITC12857
JSC220162-1-DUP 0_____ _

0oa&snoo 10:15 AMR= 608 Coflwacin:I Scr Rst Alpha: 5 E.00E42 pCVg Beta i.UE.02 pCi/

a OMsK-4AA-B 2009.1 ULTC12S5U

JSC280DOD-4014LK
ri

a

oaII/26r 10:16 Amic: ieahEr: 1 scr Rat: Alpha: BetA

4 G660K-1-AC.C 200gin UUH2
JC260t0-401-.CS 0MMpd

03162=0510:1.6 AaMlac: 904I~oNtEWns:I SoRat Alpha: sa:

Comments:- 44 (--3 t&t C f-C5 O

iLi Clients for atoaa
108302, TWUO UAWOD IC flour Sanford Inc , 302, 50639

aspgGllA-W11 Coratitunt Liata
fl-232 MUM: pci/g f:L120 UCLS105 RfD.35 U-234 fD.l pci/g Ue: UCXa RPD.
U-235 RDL 1 PCI/a LCL, DCL RVPID -238 Rnr.! pci/g wt'. UCMa APD

66gK1AA-tLK:
U-232 M, Di pCi/ I:20C2O UCLalOS RNN:35 U-234 fDL.1 pCi/g LCL, UCL aP.
U-235 fDL,1 p24U. CMAP"D U-230 Dmnai pCi/g 1ACL, .CL. RPD.

STL Richland Key: In - IniaJ Anm, fi - Final Ant. di - Diluted And, si - Sepl. s2 - Sep2 Page 1 ISV - Insuicient Volume for Analysis WO Cnt: 4

Richland Wa. pd -Prep Ot, r - Reference t. ec-Enrichment Call, ci-Cocktaled Added Prpsampfep vi4.8.08



4W24005t4&02PM ICOC Fraction Transfer/Status Report
ByDate: 4/8204, 4/13/2005, Balch: '5087401', Uw 'ALL Order By Date'imeAcceptIng

0 Batch Work Ord CurSatus Accepting Commenta

Ravic Whitmyr
wags"
WhitnyT
WhItwyT
HansenM
WAGNERJ
FinPAm
FinchA
BarbosamH
BarbomaH
DAWKINSO
AndersonlP
Whitneyr
HmnanM

3/31/20061132:12
Iseatched 3S/225 12:51;31 PM
InPrep
PrepiC
InPrep2
Prep2C
InSepir
SplC
InSep2
Sep2C
InCnti
RevC

/31/2005 11:32:12 AM
3/31/2005 1:57:06 PM
M12005 344:59 PM
4//2005 9:16:02 AM
4//2006 8:50:05 PM
4/8/2005 $:5210 PM
417/2008 6:34:03 AM
4f7/2005 329:42 PM
417/2005 7:02:06 PM
48/2005 4:4424 PM

5067401
AC
SC
SC
SC
SC
Sc
SC
SC
SC
SC
SC
SC
AC
AC
AC
AC
AC
AC
AC
AC
AC

ICOCRADCALC v4.8.08
RICH-RC-W13 REVISION 5
RICH-RC-5013 REVISION 5
RICH-RC-5032 REVISION 2
RICH-RC-5032 REVISION 2
RICH-AC-S067 REVISION 6
RICH-RC-5067 REVISION 6

RICHRCS039 REV4
RICHRCS039 REV4

RICH-RD-0008 REVISION 3
RICH-RC-0002 REVISION S

jw~one

WAGNERJ , 46/2009:15:02AM

FinchA

FInchA

46/2008 8:50:05 PM

4/5/2005 8:52:10 PM

BarboaH 4/7/20058;34:03 AM

BarbonmH 4/7/2005 &29:42 PM

DAWKINSO 4/7/2005 7::06 PM

AndlrsonP 48t2005 4:44:24 PM

a

25

3/31/2005 1:57-06 PM

4/4/2006 3:44:59 PM

AU. AWyW CmY, W. buIl8' UCning
STL Rich/and Grp Rec Cnt:10
Richland Wa. Pape I ICOCFracIons v4.8.09
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4/8/2005 6:26:51 PM Sample Preparation/Analysis Balance Id:
AN To-99 PrpISepRC013/5078 Pipet 
SE Techntlum-99 by Uquld Scint

Report Due: 04/01/2005 SI CUENT: HANFORD Sepi DTrim Tech:

Batch: 5098650 pClvg Sp2 CT/rm Tech:
SEQ Batch, Test Non.

Prep Tech:

Work Order, Lot Total Initial AIiqut OC Tracer Count Detector Ctmnt On I Off CR AnalyIt. Comments:
Sample Datemen. AfTlUrn AmtnN Prep Date Time Min Id (24hi) Circle InLIVDate

Comments:

clients FOr Match.
10S302, FLOa -mr ic flor Eaaford c , N=2, 50839

s;;a1u-us ctostituaet List:

73CUiZ-5tt,
T-Do ML.15 PCi/g WICL ,.s UAD.

S3CQ1C-LCS.
TO-I9 nLes pci/g t1o00 012.,130 RMWt35

A73CQ2AD-2Z=.s
To-99 EnMr15 pgi/g taM, UCL AM.

BIQCJol-UB Cale nan.
facert Lunol (As).. 2 Decay to ants Y alk Subt.. N Sei.Not., y ODROS a

373Cg15A-SLt.
tnrt Level 448)., 2 Decay to S.Dt, 7 Ilk Subt., A Bai.mot.a y CDs B

;7ICQUC-1CS.
Det Lafll (#s).. 2 Decay to SeDts Ilk Subt.I N Sci.Not.z T CDX.. 9

73CQIAD-IBLX:
Uncert Level (#S).t,2 Decay to Sata 7 2lk Subt., N Sci.Not.s y ODRs B

apprond By Dater

STL Richland Key. In - Initial Amt, Vi - Final Amt, di - Dmuted Amt, si - Sep1. s2 - Sep2 Page 2 ISV - InsuffIcIent Volume tor Analysis WO Cnt: 6
Ridhland We. pd - Prep Dt. r - Reference Dt, ac-EnrIctnent Call. c-Coktafted Added ICOC V4.8.08



418/2005 12:14:52 PM ICOC Fraction Transfer/Status Report
Byoat. 418/2004, 4/23/2005, BatCh: '509865', Lser 'ALL Order By DateTimeAccepting

0 Batch Work Ord CurStabms Acnpingn

CecC FinchA
andarsop
FinChA
FinchA
FInchA
DAWVINSO
StIngwR
FinchA

FinchA

4M3/2005 9:32:24
IsIatched
InSp1
InPrep
Sep1C
InCnti
Calco

46/2005 0:26:40 PM
4/1I3/2006 9:32:24 AM
4/13/2005 12:39:16 PM
4/15/2005 4:48:00 PM
4/15/2005 45:36 PM
4/17/2006 12:17:47 PM

ICOCRADCALC v4.8.08
RICH-RC-5078 REVISION 2
RICH-RC-5078 Revision 2
RICH-RC-6078 REVISION 2
RICH-RD-0001 REVISION 3
RICH-RD-0001 REVISION 3

013/2005 12:39:16

4/16/2006 4:48:08 PM

DAWKINSO 415/2005 4:55;36 PM

StringerR 4/17/2005 12:17:47

AC
SC

SC
SC
SC
SC
AC

AC

AC

AC

AY ccqnpg Ony; .5,: arlau vnwi
STL Rcihmand Grp Rec Cnt: 5
nIchland Wa. Page 1 ICOOFractions v4.8.09
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S TL
STL St.LuIs
13715 Rider Trait North
Earth City, MO 63045

Tel: 314 298 8566 Fax: 314 298 8757
www.st-nt.com

ANALYTICAL REPORT

PROJECT NO. 216-U-1/216-U-2

P0S-009

Lot #: P5C230304
SDG #: W04597

Steve Trent

Fluor Sanford Inc
825 Jadwin Ave.

Richland, VA 99352

SEVEn Tus T IABORATORIS, INC.

Project Manager

March 29, 2005

0

Sewn Tmnt Lboratories. Inc.I ,,id,- ,r m En, o I, It nei I T "t, n")



STL ST. LOUIS

SAMPLE SUMMARY

flC230304

WO # SAMPLE# CLIENT SAMPLE ID

GEVCA 001 BCP85

SAMPLED SAMP
DATE TIME

03/15/05 10,15

NOTE(s):
- The radnkad it of ah sawwe. IS boe rund - wte Salq pafs.
- AN caljas m pabnud bos youndig w avoid sawmd-.ff aer h ami rnad .

- Rat. ad BM aND' t t g b d t W die OWJend USU.

- This pen S WM be nsproded, Mp In Ut, Wam t "lM pv or die bony.

- Remk iTe ft *l MM palen - n= r pnd w a dry weibht beSt cpwi, cooivohy. dmf. fettpo, gtkabflhy. layems. odoe.
pa"t flea t, PH, p oro pnsn, ritVhky. otdn poweul, pedt gmn. Wpa t.Om, S W"ide. , Kkt.tpdntWe, vluteity. and weL.

LOT # F5C230304 W04597 2 of 10



STL ST. LOUIS

METHODS SUMMARY

15C230304

ANALYTICAL PREPARATION
METHOD METHOD

Nitrate-Nitrite
Percent Moisture

MCAWW 353.1
MCAWM 160.3 MOD MCAWN 160.3 MOD

References:

MCAWW "methods for Chemical Analysis of Water and Wastea",
EPA-600/4-79-020, March 1983 and subsequent revisions.

LOT # F5C230304

PARAMETER

3 of 10W04597



Ia-&J AT51-

6A4o04-IKO

M

0
ca

.gAIN OFCUSTODYISAMPLE ANALYSIS REQUEST flS-OO-@fl PAGE 1 CF I

: cOLLECFOR COMPANYCONTCT TELEPHONE No. PRCeCY COORDINAO PA DATA
, m-m&, RL 372-M4 Mn, i TUR CUDE NB

C. SAMPLING LOCADN O/7PROJECT OESMMWN -SAF NO. AMR QUAWTY Q 7 Days / 15

1 Puptta U N.canfiiftm P,..n IsRrat FS-009 Days

Ses. T PLD LOSE= NO. COA METHOD fmflENt

u _ :I-f I.'2t~t( i&t_ _

cW 119141ESIO
SHIPPEDTTR .- BILL OFLD AB

T"7 "Pt SL6 LD6H
TRO POSSUMESAMPLE HAZARDS/ REMARKS PRESERVATION 

_

NO.OF CDNTAINER(S)
saM

TVO LUME

u-w

X-or CA UNISlORSTnOAGE SAMPE ANALYSIS LfiIm

- AML NO. MARIX SAMPLE DATE SAMELE TOINE

MCF85- f-/r-SIf off

CHAIN Or POS"" .sn SlGW/ PINT NANEO SPEC=A INSTRUCIONS
- The SrL. boterfls will dose SDGs upon acmdAIaaan of s s5mpius or at a

Z t2 . m-w / v-' C - (A' - rom we.
(l)IGR N"- 901M (Qow (Ammit ma .rI. mtnnhn1Lo

D3nQnNE w2ff-;~70 PQ Nr t 2N03 -353.1;

B~lMMOmfM60- DA V%V/dMM DA~fTE ..

RKINQUIfSH IED MU4OM FROM DAWTMTl CE SYIflDMI DAhEInhl

RRIUQWM$ SYAIMMO FRM DATIMnE mEUo YISifh7 mI OA1EIIUS

RLD#QUMM IRDIlMOVEDMO Pam muTimE RERED BVISTORM)IN DAWTMN

SMS "ETo DISPOSIn IV DAElSM
SPOWIGN



STL ST. LOUIS

SEVERN

Lot No:

wo4s
Condition Upon Receipt Form

St. LAuis Laboratory

Client: Dae: ime:

Quote No: Initialed by:

Shipper/No COC/RFA Numbers:

Conditlion/Varlance (Circle "Y" for yes, " N" for no and "N/A" hbr not applicable):

I. N Sample received In undamaed conditon? 7. N Sample received with Chain of Oustody?

2. Sample received within 4C t 2-C? 8. N Chain of Custody maiches sample IDs on conuiners?

Recon 9. 1 N N/K Custody seal received inwct on cooler.?

3. Y N Sanple received withproperpH '7 10. N N/A Cutody sealtamper evidem on ooler.?

4. Y N If N/A - Was pH taken by orlinl Slttb? ji. N N/A Custody lon bottles recwved intact?

5. V N Sample received In proper coaliner 12.. Y N N/A Custody seal tamper evident on bottles?

I Y N - Sample volume sufficlt fbr mlyss? - ' 3. Y N Was CUR (equivalent) re' d from origimi STL lab?

* Tampernture Variace Does Not Affect the Following Analysis:

'For DOE-AL (Pats, LANL, Saudis) sites, verify pH all cntainers received, acept for VOA.'TX, and solls.

Notes:

Action:

ClienMs Name:

Sample(s) processed 'as Is".

Sample(s) on hold pntil:

Inbmned by:_ , _

If released, notiry:

MI;7M

By:

Project Maugcment Review. Date:

THIS FORM MTsr E COMPLTID AT IE ThEE IT YIfImS ARE SING CHECKED
IF ANY ITEM IS COMPLETED BY SOMEONE OTHER THAN THE INITIATOR, THEN THAT PERSON IS REQUIRED TO APPLY TIER

INITIALS AND THE DATE NEXT TO THAT ITEM

5598 ADMIN.0004. ReIyhd V11104
\lavr0I\QA\PORMS\ST-LOUMS\ADMI\AdmInD4 rey7.d

Corrective

a

Oa
a

5 of 10LOT # F5C230304 W04597



STL ST. LOUIS

Lot-Sanile I...: 75C230304-001
Date Samled...: 03/15/05
% Moisture.....: 2.2

FLUM HAIUORD IC

client sawle ID: BlCS5

Genaral Camistry

Uork Order #.... GEVCA
Date Received..: 03/23/05

matrix.........: SOLID

PREPARATION- PREP
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH #
Nitrate/Nitrite an a 8.0 0.50 mg/kg NCAMW 353.1 03/23/05 5083052

Dilution Pactorm I MDL............: 0.027

Percent Noisture 2.2 0.10 t NCANV 160.3 NOD 03/25/05 505075
Dilution FActOri I m............ .

LOT # F5C230304 6 of 10W04597



STL ST. LOUIS

SAXIM WPLICATE EVAWATIO RNPOlr

General Cministry

Client Lot #...: F5C230304

Date Saoled...Z 03/15/05
* moisture.....a 2.2

DUPLICATE
PARAM RESULT RESULT
Nitrate/Nitrite as N

8.0 7.7

Work Order #... G6VCA-SMP
G6VCA-DUP

Date Received..: 03/23/05

matrix....... . SOLID

RPD PREPARATION- PREP
UNITS RPD LIMIT METHOD ANALYSIS DATE DATCH #

SD Lot-Sample #: F5C230304-001
mg/kg 4.6 (0-30) MCAWW 353.1 03/23/05 5083052

Dilution Factor: 1

Percent Moisture
2.2 2.1

Dilution Factor$ 1

SD Lot-Sample #; W5C230304-001
4.7 (0-30) MCAWW 160.3 MOD 03/25/05

LOT # F5C230304

5085075

W04597

Is
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STL ST. LOUIS

Client Lot 9...: 75C230304
Date Sampled...: 03/15/OS

PerCot MAistum: 0. 0
SAMPLE SPIKE

PARAMETER AMOUNT ANT
Nitrate/Nitrite an N

8.0 20.0

MATRIX SP3E3 SMWLZ DAT REPORT

General Chem stry

Date Received..: 03/23/05
atrix.........:- SOLID

MEASURED PERCENT PREPARATION- PREP
AMOUNT UNITS RECOVERY METHOD ANALYSIS DATE RATCH j

Work Order #... : GGVCA1AN MS Lot-Sample #s FSC230304-001
28.7 mg/kg 103 MCAWN 353.1 03/23/05 5083052

Dilution yactor: 4

Cauba io n prffrmd before soujdWmg o avod muM-eff ctne In t baad rei..

LOT # F5C230304 a of 10W04597



STL ST. LOUIS

ISTNUD N=MI REPORT

General Chemitry

Client Lot #... s P5C230304 atrix.........z SOLID

REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH
Nitrate/Nitrite as N Work Order #: G60N1AA MB Lot-Sample #: F5C240000-052

ND 0.50 mg/kg MCAWW 353.1 03/23/05 5083052
Dilution Factori I

cakuwaoms aesfrofts befiw munmSl So io r ns-orr swan ks akhed maes.

LOT # F5C230304 -W04597 9 of 10



STL ST. LOUIS

anaMnTGRY CC ROL SaMtin DATA R3PMT

Guueral mmistry

Lat-Saqle *...: F5C230304 Matrix.........: SOLID

SPIKE MEASURED PERCNT PREPARATION- PREP

PARAMETER AMOUNT AMOUNT UNITS RECVRY RFD METHOD ANALYSIS DATE BATCH #

Nitrate/Nitrite as N WO#:G0K1AC-LCS/G60Kf1AD-LCSD LCS Lot-Sample#: F5C240000-052
4.00 3.7o mg/kg 94 MCAWN 353.1 03/23/05 5083052
4.00 3.85 mg/kg 96 1.8 MCAWW 353.1 03/23/05 5083052

Dilution Factor$ 1

NOTS (%) :
C&Wbdkm arm prmW d- dmmf ve~ AvaU rmunff errmr, in cakcubW mwk&s

LOT # F5C230304 W04597 10 of 10


